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BO3flE0CTBHE IIAPA3HTOB HA AflAIITAIJHH X035IHHA 
K AEHOTHHECKHM 0>AKTOPAM CPEflEI: 

nAPA3HT0-X03HHHHAH CHCTEMA 
nAPTEHHTM TPEMATOfl—MOJHIIOCKH 

© B. 51. Eeprep, K. B. TajiaKTHOHOB, B. B. npoKo^bee 

B Jia6opaTOpHbIX yCJIOBHHX HCCJieflOBaJiaCb yCTOHHHBOCTb 6eJIOMOpCKHX JIHTOpaJIbHbIX MOJIJIIOC- 
kob Littorina saxatilis k SKCTpeMajibHbiM napaMeTpaM BHeuiHen cpeAbi. CpaBHHBajincb xchbothhc H3 
pa3JiHHHbix MecTOo6HTaHHH, oxnHHaiomHecfl no 3apaxceHH0CTH napTeHmaMH TpeMaTOA rpynnbi 
«pygmaeus», npeHMymecTBeHHO bhaom Microphallus piriformes (Microphallidae). FIoKa3aHO, hto 

3TH napa3HTbI He OKa3bIBaK)T 3HaHHMOrO BJ1HHHHH Ha yCTOHHHBOCTb MOJIJlK)CKOB K 06cbIXaHHI0 H 
SKCTpeMajibHO BbicoKon TeMnepaType. B to xce BpeMfl pe3HCTeHTH0CTb mojijhockob H3 cmibHO 
3apaxceHHbix noceneHHH k onpecHeHHio OKa3ajiacb Hnxce, neM H3 cjiabo 3apa>xeHHbix. IIojiyHeHHbie 
^aHHbie obcyxtAaiOTCfl b KOHTeKCTe HMeiomHxcfl b jiHTepaType npeACTaBjieHHH o MexaHH3Max 
pe3HCTeHTHOCTH MOJIJHOCKOB K pa3HbIM THnaM CTpeCCOBbIX B03ACHCTBHH H XapaKTepe B3aHMOOTHO- 
uieHHH napTeHHT rpynnbi «pygmaeus» c JiHTTopnHaMH. 06ocHOBbiBaeTC5i HeobxoAHMOCTb AH(})(})e- 
peHnnajibHoro noAXOAa k aHajiH3y bo3achctbh5i TpeMaTOA Ha 3apaxceHHbix mojijhockob, ynHTbiBaio- 
mero KaK OCObeHHOCTH KOHKpeTHbIX napa3HT0-X035IHHHbIX CHCTeM, TaK H pa3JIHHH5I B MexaHH3MaX 
yCTOHHHBOCTH X035ieB. 


B napa3HTOJiorHHecKOH JiHTepaType npOHHO yTBepAHJiocb npeACTaBjieHHe 06 0AH03Han- 
HO OTpHUaTejIbHOM B03ACHCTBHH napTeHHT TpeMaTOA Ha pe3HCTeHTHOCTb MOJIJHOCKOB-XO- 
3aeB k CTpeccoBbiM 3HaneHHHM He6jiaronpHHTHbix (JiaKTopoB BHeumeH cpeAbi. FIpeACTaB- 
JieHHH 3TH B OCHOBHOM 6a3HpyiOTCfl Ha pe3yjIbTaTaX OTHOCHTeJIbHO He6oJIbIHOrO HHCJia 

3KcnepHMeHTajibHbix HCCjie^OBaHHH (Oliver, Brand, von, 1953; Vernberg, Vernberg, 1963; 
Eeprep, KoHApaTeHKOB, 1974; Eeprep, 1976, 1986; Tallmark, Norrgren, 1976, njjp.). Flpn 
3tom aHajiH3 KOJiHHecTBeHHbix AaHHbix, npnBOOTMbix b HeKOTopbix pa6oTax (Vernberg, 
Vernberg, 1963; Riel, 1975), noKa3aji, hto pa3JiHHHJi b BbDKHBaeMOCTH 3aAeHCTBOBaHHbix 
b onbiTax 3apa)KeHHbix h He3apa^ceHHbix mojijhockob AajieKO He Bcema CTaTHCTHnecKH 
AOCTOBepHbi (rajiaKTHOHOB, 1990). HaKanjiHBaiOTCH h MaTepnajibi, CBH^eTejibCTByiomHe 06 

OTCyTCTBHH JIH60 Aa>Ke O nOJIOXHTeJIbHOM BJIHHHHH napa3HTHpOBaHHH napTeHHT TpeMaTOA 
Ha yCTOHHHBOCTb mojijiiockob k pjiAy CTpeccoBbix bo3AChctbhh (Riel, 1975; Sousa, Gleason, 
1989; TajiaKTHOHOB, 1990, 1993). TaKaa HeoAHopoAHOCTb HMeiomnxcfl Ha ceroAHJHHHHH 
AeHb aaHHbix HapnAy c hx MajiOHncjieHHOCTbio noGyanjia Hac npoAOJDKHTb nccjieAOBaHHH 
B 3TOM HanpaBJieHHH. 

Ilpn H3yneHHH yCTOHHHBOCTH 3apa;KeHHbix mojijhockob BecbMa BaacHbiM npeACTaBjiaeT- 
ca yneT xapaKTepa B3aHMOOTHOineHHH b kohkpcthoh cncTeMe napa3 HT—xo3ahh. Pa3Hbie 
no CBoen Mopcf)0(|)yHKUHOHajibHOH opraHH3auHH napTeHHTbi OKa3biBaiOT pa3Hoe no CTene- 
hh naToreHHocTH B03AencTBne Ha opraiiH3M MOJunocKa-xo3JiHHa (James, 1965; Yoshino, 
1976a, 1976b; Crews, Esch, 1987; Huffman, Fried, 1985, h Ap.)* He mo^kct He CKa3biBaTbca 

Ha (J)H3HOJIOrHHeCKOM COCTOflHHH M0JIJII0CKa-X03HHHa H MHrpaUHH nOKHHyBUJHX napTeHHTbi 
uepKapHH, h hx A03peBaHne b opraHH3Me MOJunocKa, xapaKTepHoe aah p^Aa TpeMaTOA 
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(Notocotylidae, Pronocephalidae h ap.)- rio3TOMya.na npoflCHeHna CHTyaunn c xapaKTepoM 
BJII13IHH3I Iiapa3HTHpOBaHHfl TpeMaTO^ Ha pe3HCTeHTHOCTb MOJIJIIOCKOB Heo6xOAHM aHaJIH3 
pa3Hbix napa3HTO-xo33iHHHbix CHCTeM. flas HacTo^mero nccaeaoBaHna HaMH Bbi6paHa 
CHCTeMa, b kotopoh OTcyTCTByeT cj)a3a CBoOoaHO nepeMemaiomnxca b Tejie MOJunocKa h 
Bbixoaamnx 3aTeM bo bhcuihiok) cpeay uepxapnn. 


MATEPIIAJI II METOABI 

Pa6oTa BbinojiHeHa b aBrycTe—ceHTsOpe 1999 r. Ha EeaoMopcxon OnoaornHecxon 
CTaHUHH hm. axaaeMnxa O. A. CxapaaTO 3ooaornHecxoro HHCTHTyra PAH, pacnoaoaceH- 
hoh Ha Mbice KapTeui b ry6e Hyna KaHaaaaxmcxoro 3ajiHBa Eejioro Mopa. 

MaTepnajiOM aJia 3xcnepnMeHTOB nocay^nan mojuhockh Littorina saxatilis (Olivi, 
1792), KOTopbix co6HpajiH c xaMHen b cpeaHeM ropH30HTe jiHTopajiH o. KepeTb h xoprn 
(octpobok, noKpbiBaiomHHca Boaon b npHJiHB) y Mbica JleBHH HaBOJiOK ry6bi Hyna. 
Ilpe^BapHTejibHO no 300 3X3. L. saxatilis c xa>Kaon tohxh c6opa 6buin noaBeprayTbi 
napa3HTOJiorHHecKOMy oOcaeaoBaHHio. Mojuhockob BCKpbiBajin noa OnHOxyaapoM 
MBC-10 h onpeaeaaan OTcyTCTBne jih6o Haanane 3apa>xeHHJi napTeHHTaMH TpeMaToa, a 
b nocaeaHeM cjiynae h Bna napa3HTa. Pe3yjibTaTbi nccaeaoBaHHa (Ta6ji. 1) noKa3ajin, hto 
b MOJunocKax H3 noceaeHHH o. KepeTb h Koprn y JleBHH HaBOJiOKa aoMHHnpyeT Bna 
Microphallus piriformes Galaktionov, 1983 (ceM. Microphallidae). Oh bxo^ht b cocTaB 
MHKpocjDajuiH^ rpynnbi «pygmaeus», >KH3HeHHbin unxa KOTopbix npoxoanT 6e3 ynacTna 
BToporo npoMe)KyTOHHoro xo35MHa. MeTauepKapnn C03peBai0T ao HHBa3HOHHoro coctoa- 
HH3i BHyTpH aonepHHx cnopouncT, a 3apa>KeHne oxoHHaTeabHoro xo3anHa (Mopcxne yTKH, 
Hanxn) nponcxoflHT npH noejtaHHH hm MoaaiocxoB, coaepacamnx 3pejibie jihhhhkh 
(rajiaKTHOHOB, 1983). riapTeHHTbi ocTaabHbix BnaoB TpeMaToa, Bxaioaaa h apyroro 
npeacTaBHTeaa rpynnbi «pygmaeus» — Bna Microphallus pygmaeus (Levinsen, 1881), 
BCTpenaioTCfl b odcaeaoBaHHbix HaMH Moaaiocxax 3HaHHTeabHo peace (Ta6a. 1). riocxoabxy 
Ha BeaoM Mope npaxTHHecxn HeB03M0acH0 HanTH noceaeHne jihttophh, CBo6oaHoe ot 
HHBa3HH MHKpo^ajuinaaMH rpynnbi «pygmaeus» (FaaaxTHOHOB, 1993), to b HacToameM 
nccaeaoBaHHH Mbi xaaccncf)HUHpoBaaH MoaaiocxoB H3 noceaeHna o. KepeTb xa k «cjia6o 
3apaaceHHbix», a c xoprn y JleBHH HaBoaoxa xax «cnabHO 3apaaceHHbix». B BbinojiHeHHbix 
3xcnepnMeHTax nepBbie paccMaTpHBajincb xax xoHTpoabHaa rpynna. 

B onbiTax Hcnojib30Bajincb Toabxo CBeacecoOpaHHbie Ha anTopaan Moaaiocxn c 

BbICOXOH paXOBHHbl 6 - 10 MM. 06 HX pe3HCTeHTHOCTH X pa3aHHHbIM BHeiHHHM B03aCHCT- 

bhjim cyanan no BpeMeHH nepeacHBaHna nan no xoannecTBy MoaaiocxoB, BbiacHBinnx nepe3 
onpeaeaeHHoe BpeMH nocae noMemeHna b CTpeccoBbie ycaoBna. 

OnbiTbi no BbiacHeHHK) ycTOHHHBOCTH x onpecHeHHio h oOcbixaHHio npoBoanancb npn 
xoMHaTHon TeMnepaType 15—18°. Boabinoe nncao noaonbiTHbix acnBOTHbix (no 3—4 Tbic. 
3X3. Ha xaacayio cepnio) noMemaan cooTBeTCTBeHHO an6o b xpncTaaan3aTopbi c npecHon 
Boaon, CMeHaBinencH nepe3 cyTxn, an6o b Haxoaamneca Ha B03ayxe xiobctw, aHO xoTopbix 
noxpbiBaaocb caoeM 4)HabTpoBaabHOH OyMarn. riepnoaHHecxH, HannHaa c Hecxoabxnx 
cyrox nocae Hanaaa onbiTa, TecTnpoBaan xoanaecTBO acnBbix h MepTBbix MoaaiocxoB. JJjin 
3Toro nopunn noaonbiTHbix acnBOTHbix (150—200 ujt.), naxoanBUinxca b npecHon Boae 
n/nan Ha B03ayxe, nepeHOcnan b Mopcxyio Boay HopMaabHon ana Eeaoro Mopa coaeHOCTH 
(25—26 %o) Ha 24 h. 3aTeM noacanTbiBaaocb xoannecTBO axTHBHbix h HenoaBnacHbix 
(MepTBbix) MoaaiocxoB, BbipaacaBineeca b %. 

OnbiTbi no onpeaeaeHHio TenaoycTOHHHBOCTH MoaaiocxoB npoBoanancb b asyx Bapn- 
aHTax. B nepBOM caynae Moaaiocxn noMemaancb b Hainxn rieTpn (6e3 Boabi), xoTopbie 
Haxoanancb b B03ayuiHOM TepMOCTaTe npn TeMnepaType 37 ± 1°. Bo BTopon cepnn onbiTOB 
Moaaiocxn noMemaancb b cocya c Mopcxon Boaon, HarpeBaBinenca b BoaaHOM TepMOCTaTe 
U-10 ot 20 ao 47° nocTeneHHO co cxopocTbio 1° 3a 5 mhh. TecTnpoBaHne nncaa acnBbix h 
MepTBbix MoaaiocxoB npon3Boanaocb nepnoannecxH noaoOHO TOMy, xax 3to onncaHO Bbiine. 

flocTOBepHOCTb pa3anHHH b BbDKHBaeMOCTH cnabHO h caa6o 3apaaceHHbix MoaaiocxoB 
bo Bcex BbinoaHeHHbix 3xcnepnMeHTax oueHHBaaacb no xpnTepnio Oninepa (JlaxnH, 1973). 
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Ta6jiHua 1 


3apa>KeHH0CTb (%) mojijiiockob L. saxatilis 
H3 jmyx nocejieHHH rydbi Hyna Eejioro Mopn 
napTeHHTaMH TpeMaToa 


Table 1. Prevalence (% of snails infected) 
of digenean parthenites in molluscs L. saxatilis 
from two intertidal sites of the Chupa Bay, White Sea 


Bha TpeMaToa 

Kopra y JleBHH 
HaBOjioKa 

O. KepeTb 

He3pejibie napTeHHTbi 

0.9 

3.3 

MHKpO(J)aJUIHJt 



Microphallus pygmaeus 

0.6 

4.3 

M. piriformes 

97.9 

21.7 

Cryptocotyle lingua 

0.3 

0.7 

Himasthla elongata 


0.3 

Renicola roscovita 


1 

Podocotyle atomon 


0.7 

06man 3apa>xeHHOCTb 

99.7 

32 


IIomhmo ycTOHHHBOCTH k (JiaxTopaM cpejtbi onpejtejnuiacb CKopocTb noTepn cojien y 
mojijiiockob, 3apa>KeHHbix napTeHHTaMH jjOMHHnpyiomero BHjta M. piriformes, h oco6en, 
CBo6ojtHbix ot HHBa3HH TpeMaTojtaMH. fljiH OToro B3BeuieHHbie Ha topchohhmx Becax 
nojtonbiTHbie xcHBOTHbie noMemajincb b cocyitbi c jtHCTHJuinpoBaHHOH bojjoh o6T>eMOM 
100 mji. riepHojtHHecKH npoH3BojjHjiocb 3JieKTpoKOHjtyKTOMeTpHHecKoe onpejtejieHne co- 
jtepxcaHHH cojien (XjieOoBHH, Beprep, 1975), H3MeHHBuierocH no Mepe toto, xax moji- 
jiiockh, 3aKpbiBuine onepKyjnoMOM ycTbe paKOBHHbi, Tepajin cojih. CxopocTb noTepn 
cojien nepecHHTbiBajiacb b mt NaCl Ha 1 r Beca b nac (mt NaCl/r/n). Hhcjio H3MepeHHH 
b othx onbiTax BapbnpoBajio ot 10 jto 24. AHajiH3 nojiyneHHbix jjaHHbix npoBOjtnjicH 
nocjie Toro, xaK ncnojib30BaHHbie jyia onpejtejieHHH ckopocth noTepn cojien mojijhockh 
6buin BCKpbiTbi h pa3jtejieHbi Ha HHBa3HpoBaHHbix M. piriformes h He cojtepxcamnx 
napTeHHT KaKHx-jmOo bhjjob TpeMaTOjt oco6en. 

PE3YJIBTATM H OECytftflEHHE 

ripn JtJIHTeJIbHOH OCyiHKe HHTeHCHBHOCTb m6eJIH CHJIbHO 3apaXCeHHbIX JIHTTOpHH 6bIJia 
jih6o Taxon xce, xa k h cjia6o 3apaxceHHbix (cpox 17 jjHen c Hanajia SKcnepnMeHTa), jih6o 
jtocTOBepHo HHxce (P<0.01 Ha cpoKax 19 h 21 jteHb c Hanajia SKcnepHMeHTa) (pnc. 1). 
AHajiorHHHo 3TOMy y CHjibHO 3apaxceHHbix mojijiiockob noKa3aTejiH TenjioycTOHHHBOCTH 
OKa3ajincb no KpanHen Mepe He Hnxce, a b pajte cjiynaeB cymecTBeHHO Bbirne (P < 0.01 Ha 
cpoxe 30 h c Hanajia HarpeBaHHB Ha B03,ayxe h P< 0.001 npn TeMnepaType 44° npn 
HarpeBaHHH b BOjje) (pnc. 2, 3), neM y cjia6o 3apaxceHHbix. B to xce BpeMfl b onbiTe no 
^jiHTejibHOMy cojtepxcaHHio b npecHOH BOjte BbiflBHJiacb 3HaHHMaa (P < 0.01 Ha cpoxax 4 h 
5 cyTOK, P < 0.05 Ha cpoxe 7 cyTOK hP< 0.001 Ha cpoKe 9 cyTOK c Hanajia 3KcnepnMeHTa) 
TeHjjeHitHfl k CHHxceHHio pe3HCTeHTHOCTH y CHjibHO 3apax<eHHbix MOJIJIIOCKOB (pnc. 4). npn 
stom o6e cpaBHHBaeMbie rpynnbi jihttophh jjocTOBepHO He pa3JiHHajincb no ckopocth 
noTepn cojien (Ta6ji. 2). 

Cyan no nojiyneHHbiM jjaHHbiM, y mojijiiockob H3 nonyjiaitHH c noHTH 100 %-hoh 
3apaxceHHOCTbio napTeHHTaMH M. piriformes , He nponcxojtHT chhxcchhh pe3HCTeHTHOCTH 
k o6cbixaHHio h noBbimeHHOH TeMnepaType no cpaBHeHHio c oco6hmh H3 ropa3jto MeHee 
3apaxceHHoro nocejieHHH. Hao6opoT, Ha6jno,aaeTC5i jjaxce HeKOTopoe, xoth h BecbMa 
He3HanHTejibHoe, noBbimeHne ycTOHHHBOCTH x sthm cfiaxTopaM cpejjbi. Bojiee 3apaxceHHbie 
JIHTTOpHHbl Mexcjty TeM JteMOHCTpnpyiOT MeHbUiyiO yCTOHHHBOCTb no OTHOUieHHIO K 
npecHOH BOjte. 
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Phc. 1. TeMn CMepTHOCTH CHJibHo h cjia6o 3apaxeHHbix mojijiiockob L. saxatilis npn jyiHTejibHOH ocyniKe 

npH KOMHaTHOH TeMnepaType 15—18°. 

no och aScuwcc — a,HM c Hanajia 3KcnepHMeHTa; no och opanHaT — npouem BbDKHBiiiHx oco6en; a — cjia6o 
3apaxceHHbie mojuiiockh; 6 — CHJibHo 3apaaceHHbie mojuiiockh. 

Fig. 1. Mortality rates of high infected ( 6) and low infected molluscs L. saxatilis by prolonged dessication 

under room temperature 15—18°. 


HauiH pe3yjibTaTbi BnojiHe cooTBeTCTByioT nojiyneHHbiM paHee jyia napa3HTO-xo35MH- 
hoh cHCTeMbi jiHTTopHHbi—napTeHHTbi MHKpocJjajuinjt rpynnbi «pygmaeus». Y GejiOMop- 
ckhx mojijiiockob Littorina obtusata , ctuibHO 3apaxeHHbix napTeHHTaMH npenMymecTBeHHO 
BHjta M. piriformes , 6buia BbiflBjieHa noHHxceHHaa ycTOHHHBOCTb k onpecHeHHio no 
cpaBHeHHio c Majio 3apaxceHHbiMH ocoOamh (CeprneBCKHH h jx p., 1986). CxojtHbie 
pe3yjibTaTbi 6buin nojiyneHbi h b onbiTax c 6apeHiteBOMopcKHMH L. saxatilis (TajiaKTHOHOB, 
1990, 1993), npnneM b 3tom cjiynae b cocTaBe MHKpocJiajuiHjt rpynnbi «pygmaeus» 
jtOMHHnpoBaji He bh jx M. piriformes , a M. pygmaeus. Ylpu B 03 jteHCTBHH xce jyiHTejibHoro 
o6cbixaHH5i npn TeMnepaType 12°, 3KCTpeMajibHO bmcokoh (32°) n hh3koh (-4 n -7°) 
TeMnepaTypax TeMnbi rnGejin cnjibHO n cjia6o 3apaxceHHbix OapemteBOMopcKHX jihttophh 
6buin npHMepHO ojtHHaKOBbiMH, a b paae cjiynaeB CHJibHo 3apaxceHHbie mojijiiockh 
jteMOHCTpnpoBajin Gojiee Bbicoxyio ycTOHHHBOCTb (TajiaKTHOHOB, 1990, 1993). 



Phc. 2. TeMn CMepTHOCTH CHJibHo h cjiabo 3apa>KeHHbix mojijiiockob L. saxatilis npn ocyniKe npn 37°. 
no och aScuwcc — nacbi c Hanajia 3KcnepHMeHTa. 

OcTajibHbie o6o3HaHeHnn TaKne ace, KaK Ha pwc. 1. 

Fig. 2. Mortality rates of high infected (6) and low infected ( a ) molluscs L. saxatilis by desiccation under 

temperature 37 
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Phc. 3. FIpoueHT BbixHBUiHX cmibHO h cjia6o 3apaxeHHbix mojijiiockob L. saxatilis npH HarpeBaHHH 

Boabi. 

no och a6cuwcc — TeMnepaTypa. 

OcTajibHbie o6o3HaMeHHH TaKHe ace, KaK Ha pwc. 1. 

Fig. 3. Percent of survived high infected (6) and low infected (a) molluscs L. saxatilis by heating in water. 

flncjxjjepeHUHajibHoe bjihahhc H3yneHHbix HaMH napa3HTOB Ha pe3HCTeHTHOCTb xo3aeB 
MOXCeT CBH^eTeJlbCTBOBaTb O CymeCTBeHHbIX OTJIHHH5IX B MexaHH3MaX yCTOHHHBOCTH 
jiHTTopHH k pa3JiHHHbiM c{)aKTopaM cpeabi. fleTajibHoe oGcyx^eHHe 3Toro Bonpoca 3aTpya- 
HHTeJlbHO, nOCKOJlbKy MexaHH3MbI pe3HCTeHTHOCTH HCCJie^OBaHbl flaJieKO He AOCTaTOHHO. 

fljia mojuhockob BecbMa BaxcHbiM npHcnoco6jieHHeM, o6ecneHHBaiomHM hx 6ojibmee 
hjih MeHbmee nepexcHBaHHe xax b npecHoii Boae, Tax h Ha ocyrnxe, HBjmeTCfl cnoco6HOCTb 
H30JiHpoBaTbc^ ot BHeuiHeH cpeabi, 3axjionbiBa5i ctbopkh paxoBHHbi (Bivalvia) hjih 
3aKpbiBaa ee ycTbe onepKyjnoMOM (Gastropoda) (Eeprep, 1986; Berger, Kharazova, 1997). 

Tot cj 3 aKT, hto cnjibHO hjih cjia6o 3apa*eHHbie M. piriformes jiHTTopHHbi He OTjiHHa- 
jiHCb no CKopocTH noTepH cojien, CBHjjeTejibCTByeT b nepByio onepejjb o tom, hto 
napTeHHTbl 3TOrO BHJta He BJIH5HOT Ha 3C}x})eKTHBHOCTb repMeTH3aUHH MaHTHHHOH nOJIOCTH 
y H30JIHp0BaBUIHXC5I OT Cpejlbl o6HTaHH5I MOJUHOCKOB. Ilo-BHJtHMOMy, 3TOT BblBOfl CnpaBefl- 
jihb h jyia Bcex npejtCTaBHTejien rpynnbi «pygmaeus». Ha sto yKa3biBaiOT ynoMAHyTbie 
Bbirne pe3yjibTaTbi onbiTOB c 6apeHueBOMopcKHMH jiHTTopHHaMH, y KOTopbix bhjjoboh 



Phc. 4. TeMn cMepTHocTH cnjibHO h cjia6o 3apaxeHHbix mojuhockob L. saxatilis npn coaep^caHHH 

b npecHOH Boae. 

06o3HaMeHHH TaKHe ace, KaK Ha puc. 1. 

Fig. 4. Mortality rates of high infected (a) and low infected (6) molluscs L. saxatilis kept in fresh water. 
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Ta6;iHua 2 


CKopocTb noTepH cojieH (Mr NaCl/r/n) 
y mojijiiockob L. saxatilis, 3apaxeHHbix napTeHMTaMH 
M. piriformes m cBoGoaHbix ot HHBa3HH (M ± m) 


Table 2. Rate of salts loss (mg NaCl/g/h) 
in infected with M. piriformes parthenites 
and uninfected periwinkles L. saxatilis 


BpeMfl c MOMeHTa 
noMemeHMH 
b npecHyio Boay, h 

3apaaceHHbie 

MOJUllOCKH 

He3apaxeHHbie 

MOJUllOCKH 

2 

0.62 ±0.2 

0.85 ±0.22 

15 

0.27 ± 0.08 

0.27 ±0.1 

36 

0.1 ±0.01 

0.11 ± 0.01 


cocTaB 3apa)KeHHfl MHKpocjjajuiHjjaMH rpynnbi «pygmaeus» npHMepHo onpejtejraeTCfl coot- 
HomeHHeM 70 % M. pygmaeus , 26 % M. piriformes , 2.5 % M. pseudopygmaeus h 0.5 % 
M. triangulatus (TajiaiCTHOHOB, nepc. Ha6ji). 

OneBH^HO, hto rwOejib b npecHOH Bojje jihttophh, KOTopbie oOjiajtaioT BbicoKoacfx^eK- 
THBHOH CHCTeMOH repMeTH3aiJHH MaHTHHHOH nOJIOCTH, He OnpejteJI5ieTC5I OCMOTHHeCKHM 
uiokom. OHa ^eTepMHHHpyeTca b ochobhom OajiaHCOM npoueccoB aspoOHoro h aHaspoO- 
Horo oOmchob (Sokolova e. a., 2000a). Ilo-BHjtHMOMy, 3jtecb h cjiejtyeT HCKaTb MexaHH3M 
BJIH5IHH5I napa3HTOB Ha yCTOHHHBOCTb JIHTTOpHH K onpecHeHHio. 

ripoAOJixcHTejibHOCTb nepexcHBaHHa jihttophh Ha B03jtyxe CBsnaHa npexcjte Bcero c TeM, 
HacKOJibKo 3(|)(|)eKTHBHo ohh coxpaHaiOT 3anacbi Bojtbi b opraHH3Me (Sokolova e. a., 
2000b). Haiun jtaHHbie no3BOJiaiOT npejtnojiaraTb, hto nccjiejjOBaHHbie napa3HTbi He bjihhiot 
Ha cnoco6HOCTb xo35ieB yjtepxcHBaTb Bojty npn oOcbixaHHH. 

OjtHHM H3 OCHOBHbIX MexaHH3MOB TenjIOyCTOHHHBOCTH MOJIJIIOCKOB 5IBJI5ieTC5I CnOCo6- 
HOCTb ObicTpo CHHTe3npoBaTb 6ejiKH TenjiOBoro uioKa (ETIII) b otbct Ha pe3Koe yBejiH- 
neHHe TeMnepaTypbi (Schlesinger e. a., 1982; Schlesinger, 1986; Lindquis, 1986; Margulis 
e. a., 1989; Mapryjinc, TyxcoBa, 2000). Moxcho npejtnojiaraTb, hto napa3HTbi Bbi3biBaiOT 
HexoTopyio aKTHBauHio MeTa6ojiH3Ma, ycKopaa h chhtc3 ETUI. Kohchho, Taxoe npejtnojio- 
xceHHe rnnoTeTHHHO h HyxcjtaeTca b SKcnepnMeHTajibHOH npoBepKe. OjtHaxo oho BnojiHe 
aonycTHMO, ecjiH ynecTb, hto napTeHHTbi TpeMaTOjt Bbi3biBajiH o6myio aKTHBaunio 3Hepre- 
THHecKoro o6MeHa xo35iHHa, TecTHpoBaHHyio no ckopocth noTpeOjieHHH KHCJiopojja 
MOJiJiiocKaMH (Eeprep, 1986). Bo3moxcho, hto hmchho sthm h o6T>HCHaeTCH noBbiiueHHafl 
BbDKHBaeMocTb 3apaxceHHbix jihttophh npn ocyuiKe h B03jtencTBHH bmcokhx TeMnepaTyp, 
BbiflBjieHHaa b Hauinx onbiTax. 

OTcyTCTBHe CHJibHoro HeraTHBHoro B03jtencTBH5i napTeHHT rpynnbi «pygmaeus» Ha 
pe3HCTeHTHOCTb 3apaxceHHbix jihttophh k HeOjiaronpHHTHbiM (J)aKTopaM cpejtbi hccomhch- 
ho o6i>acHaeTCH h oco6chhocthmh B3aHMOOTHOineHHH b paccMaTpHBaeMOH napa3HTO-xo- 
3hhhhoh CHCTeMe. flonepHHe cnopouncTbi MHKpo^ajuiHjt rpynnbi «pygmaeus» HenojjBHxc- 
Hbi, hx nnTaHHe ocymecTBjiaeTCH Ojiarojtapa TpaHcnopTy HeoOxojtHMbix jyia opraHH3Ma 
BemecTB nepe3 noKpoBbi (TajiaKTHOHOB, 1993). UepKapnn h MeTauepKapnn, co3peBaiomHe 
b cnopouncTax, Taxxce HenojtBnxcHbi. TaKHM o6pa30M, HCKJiiOHaeTCfl naToreHHoe B03jjen- 
CTBHe, HaHOCHMoe xo35iHHy npn MHipaunax jtonepHHX cnopouncT h uepKapnn, a TeM 6ojiee 
pejtnn, MHorne H3 KOTopbix hbjihiotch aKTHBHbiMH rncTHO^araMH. npn nocjiejtHeM cnoco6e 
nHTaHHfl npHHHH5ieTC5i HenocpejtCTBeHHbin Bpejt MOJiJiiocKy, KpoMe Toro, opraHH3M ero 
BbiHyxcjteH HecTH jtonojiHHTejibHbie SHepreTHnecKne 3aTpaTbi Ha penapaunio noBpexcjteH- 
Hbix TKaHen. 

ripaKTHHeCKH BCe HCCJiejJOBaHHfl, B KOTOpbIX OnHCbIBaeTCa CHHXCeHHe pe3HCTeHTHOCTH 
3apaxceHHbix mojijiiockob, BbinojiHeHbi Ha napa3HTO-xo35MHHbix CHCTeMax, rue napa3HTap- 
HblH KOMnOHeHT npejJCTaBJieH BHJtaMH, oOjiajtaiOmHMH $a30H aKTHBHOH BO BHeiHHeH cpejte 

uepKapnn (Oliver, Brand, von, 1953; Vernberg, Vernberg, 1963; Eeprep, KoHjtpaTeHKOB, 
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1974; Eeprep, 1976, 1986; Tallmark, Norrgren, 1976, h Ap.)* npn stom b onbiTax 

HCn0JIb30BaJIHCb MOJIJIIOCKH, HHTeHCHBHO BbIAen5HOLUHe UepKapHH. Y 0 T 06 paHHbIX TaKHM 
cnoco 6 oM 6 ejiOMopcKHx jiHTopajibHbix MOJiJiKDCKOB Hydrobia ulvae , 3apa)KeHHbix napTeHH¬ 
TaMH Maritrema subdolum , Microphallus claviformes , Cryptocotyle sp. h Paramonosto- 
mum alveatum , BbiflBjieHa noHHxceHHan no cpaBHeHHio c He3apaxceHHbiMH (He Bbmennio- 
ihhmh uepKapnn) ocoOamh ycTOHHHBOCTb k npecHon BOAe h o 6 cbixaHnio (Eeprep, 
KoH^paTeHKOB, 1974). OHa, ohcbhaho, 6 buia o 6 ycjiOBjieHa MeHbmen scjxfjeKTHBHOCTbio 
repMeTH3aunn MamnnHOH nojiocTH y 3apaxceHHbix rnApoOnn, Ha hto yKa3biBajio 3Hann- 
TejibHoe yBejiHHeHne y hhx ckopocth noTepH cojien no cpaBHeHHio c He3apaxceHHbiMH 
3K3eMnJI5IpaMH. 

npe^cTaBjieHH^M o 6 ojibmeM HeraTHBHOM bo3achctbhh Ha mojuhockob TpeMaTOA, 
o 6 jia^aiomHx noABnxcHbiMH napTeHHTaMH h BbixoAnmnMH bo BHeuiHioK) cpeAy uepKapnn- 
mh, Ha nepBbin B3rjuiA npoTHBopenaT AaHHbie Cyca h rjincHa (Sousa, Gleason, 1989). 3th 

aBTOpbl He BbIHBHJIH pa3JIHHHH B yCTOHHHBOCTH K SKCTpeMaJIbHblM BbICOKOH H HH3KOH 
cojieHocTaM h o6cbixaHHio mojuhockob Cerithidea californica, He3apaxceHHbix h 3apa- 
XCeHHblX napTeHHTaMH 10 BHAOB TpeMaTOA, OoAbLHHHCTBO H3 KOTOpbIX OTHOC5ITC5I KaK pa3 
k BbiuieynoMaHyTOMy Tnny. Cjie^yeT, oAHaKO, OTMeTHTb, hto CMepTHOCTb He3apaxceHHbix 
h 3apaxceHHbix oco6en b onbiTax Cyca h DincHa 6buia jih6o HyjieBOH, jih6o He npeBbimajia 
3 %. 3T0, Ha Haul B3DI5IA, rOBOpHT O HCAOCTaTOHHOH AAHTeAbHOCTH SKCnepHMeHTOB. fljin 
nojiyneHna KoppeKTHbix AaHHbix cjie^OBajio 6bi npoAonxcHTb onbiTbi ao AOCTHxceHHn xota 
6bi 50 %-hoh rn6ejiH mojuhockob b oahoh H3 cpaBHHBaeMbix rpynn. 3aMeTHM, hto 
AOCTOBepHbie pa3JiHHH5i b pe3HCTeHTHOCTH 3apaxceHHbix h He3apaxceHHbix Cerithidea 
californica 6bum BbinBjieHbi npn coAepxcaHHH mojuhockob b ycnoBHnx aHOKCHH. Tlpn stom 
cpeAH 3apaxceHHbix mojuhockob norn6.no npn pa3Hbix BapnaHTax nocTaHOBKH onbiTa ot 
67.5 ao 86.1 % oco6en (Sousa, Gleason, 1989). 

IlpoBeAeHHoe o 6 cyx<AeHHe CBHAeTejibCTByeT, hto npeACTaBjieHHn 06 0AH03HaHH0 ot- 
pnuaTejibHOM bjihahhh napa3HTHpoBaHHn napTeHHT TpeMaTOA Ha pe3HCTeHTHOCTb 3apa- 
XCeHHblX MOJUHOCKOB Hy>KAaiOTC5I B Cepbe3HOH KOppeKTHpOBKe. C OAHOH CTOpOHbl, Heo 6 - 
XOAHMO npHHHMaTb BO BHHMaHHe XapaKTep B3aHMOOTHOmeHHH, CKJiaAbIBaiOmHHCH B 
KOHKpeTHOH cHCTeMe napa3HT —xo35ihh, a c Apyron, — ynnTbiBaTb pa3jiHHnn b MexaHH3Max 
yCTOHHHBOCTH MOJUHOCKOB K TeM HJIH HHbIM CTpeCCOBbIM B03ACHCTBH5IM. Mcn0JIb30BaHHe 
TaKoro AHc})cj3epeHUHajibHoro noAxoAa no3BOAHT, no HameMy MHeHHio, AOCTHmyTb H3Bec- 
THoro nporpecca Ha nyTH no3HaHHn 3aKOHOMepHOCTen sboaiouhh napa3HTO-xo3HHHHbix 
CHCTeM napTeHHTbi TpeMaTOA —moaaiockh h ouchkh bahahha TpeMaTOA Ha CTpyKTypy h 
AHHaMHKy nonynnuHH MonmocKOB-xo35ieB. 

PaOoTa BbinojmeHa npn noAAepxcKe POOH (npoeKTbi N° 99-04-49788), h HHTAC 
(No 10224). 
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INFLUENCE OF PARASITES ON HOST ADAPTATIONS TO ENVIRONMENTAL FAC¬ 
TORS: HOST-PARASITE SYSTEM MOLLUSCS—TREMATODE PARTHENITES 


V. Ja. Berger, K. V. Galaktionov, V. V. Prokofiev 
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SUMMARY 

This laboratory study examined the survival of extreme environmental conditions by the White 
Sea periwinkle Littorina saxatilis. Molluscs from localities with high and low prevalence of 
Microphallus piriformes , which is a representative of the «pygmaeus» group of digeneans (Microp- 
hallidae), were compared. These parasites have not a stage of free-living cercariae in their life cycle. 
Metacercariae mature inside the sporocysts parasitizing the molluscan host. No negative influence 
of infection was found on resistance of molluscs to prolonged desiccation and extremes of air and 
water temperature. On the contrary, significant lower mortality of high infected snails was observed 
in some experiments. Exposure to fresh water was the only treatment that caused more intensive 
mortality of high infected snails in comparison with low infected one. The results of the experiments 
were discussed taking into consideration the available data on mechanisms of molluscan resistance 
and features in the relationships of «pygmaeus» group sporocysts with the organism of molluscan 
host. It was emphasized that the wide spread opinion regarding the only negative influence of 
trematode infection on the resistance of infected molluscs should be revised. 



